cator that received the highest average score was the utilization of technical equipment (1.68), the lowest score was given to introduction of new staff members (0.93). Among the lowest scores were: (1) a summary of performed measures (orally; 1.20) and written documentation (1.07). The differences between the performance indicators are illustrated in Figure 1 .
Discussion
Does it matter if staff members can work in a structured way during disasters and major incidents? Although this question is not addressed in this paper, it seems worthwhile to point out that good staff procedure skills may relate to a good command and control and a better patient outcome. This paper only deals with the evaluation of staff skills and thereby, initiates a debate if this could be a quality tool in disaster medicine and management. If performances are not evaluated or cannot be compared to a standard, there is no way of knowing of what works and what does not.
The objective of training in disaster management is that staff should reach a level of competence so that they are better prepared when the disaster or major incident occurs. 4, 5 In this context, disasters or major incidents are defined as situations in which there is a shortage of available resources in comparison to the imminent need. Even in well-equipped and trained organizations, this could be the case at an early phase even during what normally is considered a small incident. Different persons (or functions) must be able to manage the situation from the start, since most crucial decisions must be made at an early stage. In order to create settings in which optimal decisions are made, it is important that all staff members have a good knowledge of how a management group should perform.
The use of performance indicators previously has been tested for command and control in different educational settings that indicated that these could be important for the quality control of disaster preparedness. [5] [6] [7] However, to the knowledge of the authors, the use of performance indicators in training staff procedure skills has not been tested.
The indicators in this study were chosen based on results from several years of experience from training and examination sessions for command and control. No available literature was found to support the choice of indicators, but future studies can clarify the validity.
The results from the present study demonstrate that it is possible to use performance indicators to evaluate staff procedure skills. The average of all the results was acceptable, and the fact that the second training session was better than the first was not surprising (Table 2) .
Since the indicators were known beforehand and were easy to learn and remember, the improvement reflects acceptance of the concept rather than actual learning. Simulations previously have been proven to be a powerful educational tool. [8] [9] [10] The results demonstrated the poorest score received was introducing new staff members and documentation. The first of these is easy to understand. During the initial phase of a major incident, the need to rapidly assess the situation and make correct decisions based on uncertain and someoccurred as a part of a national or regional training program for management groups on different levels of command and control. The simulations exercises lasted 90-180 minutes, and the training scenarios were one of the following three: (1) bus crash; (2) a football stand collapse and fire; or (3) a train crash.
The rooms where the training was performed all were equally equipped. In addition to conventional writing materials, there also were flipcharts, computers, and a fax machine. After each simulation exercise, a minimum of 30 minutes was available for the staff to summarize and document actions.
For 19 of the exercises, it was the first time the staff procedure skills of the participants were evaluated (first training session), for 21 exercises, it was the second training session. In four instances, it was the third training session. When there was a second and a third exercise, they were held on consecutive days, all during the same medical management training program. The management groups were mixed for each exercise, i.e., no group was intact during two of the exercises. The groups were evaluated using a template with 11 measurable performance indicators (Table 1) . According to the template, the performance was given 0, 1, or 2 points, thus, the maximum possible exercise score was 22. All participants had received information about the use of performance indicators as well as the template and the method of scoring in advance. This information was given either as written instructions or in lecture form. All of the evaluators had experience in disaster management and disaster medicine training and all had the same training on how to evaluate the staff procedure skills. If needed, results were discussed with the same person in all 44 exercises in order for the evaluation to be as standardized as possible.
During the simulation exercises, closed circuit television monitored the different management groups. None of the group members had worked together in a command and control situation, and their level of knowledge in disaster medicine varied from no experience to years of experience.
The participants came from all but three regions of the Sweden (n = 18). All of them had been given the same instructions on staff procedure skills prior to the simulation.
A three-way analysis of variance was performed, with performance indicators and training sessions (first, second, and third) as fixed factors, and simulation exercise as a random factor nested within training session. Training sessions were compared pair-wise with the Bonferroni procedure and indicators were compared pair-wise using the Tukey procedure. Statistical significance in the pair-wise tests was set at p <0.05.
Results
The mean value for the total exercise scores from all simulation exercises was 15.1 out of 22 (range 4-22; Table 1 ). The median of the exercise scores was 15.5. The mean value for the exercise scores for the management groups at their second training session (17.1), was significantly higher than when they were evaluated at their first (12.1; p <0.05). There was no significant improvement when management groups were evaluated the third time ( Table 2 ). The indi- times rudimentary information, it may not seem as important to introduce new staff members as they arrive. However, the sooner a management group can get started, the more efficient its operations will be. One solution is to use online information systems that can visualize important, relevant, and structured data. 11 Then, there may be less of a need for those that already are "in action" to take time to brief newcomers. However, in order to have information systems, there must be an agreement on data content, from whom it should be sent, and when it should be sent. There must be a doctrine for how command and control should be exercised. It is recommended that the doctrine have the highest priority when revising or evaluating disaster preparedness.
The most interesting finding of this study is the shortcomings regarding documentation and summarization after an exercise. It could be argued that an exercise is just an exercise, and that adequate documentation would have been made if it had been a real incident. This is not an acceptable explanation. If training is not done correctly, the staff will not perform properly during real incidents. In spite of all staff being informed about the use of measurable indicators, the documentation was performed poorly. Moreover, the instructors ensured that there was sufficient time to summarize the procedures both orally and in writing. One explanation is that documentation was not performed due to a lack of understanding of its importance. Reports from major incidents and disasters, as well as textbooks in disaster medicine, often have concluded that the lack of adequate documentation can make the evaluation of major incidents and disasters difficult. 4, 12, 13 Lessons learned tend to be more like lessons observed, since in most instances, it is difficult to reconstruct missing information. Previous studies indicate that the same problems areas have been identified repeatedly. 6 Perhaps, improved documentation could be one solution to avoid this. These systems must be developed to support the tactical situation and to store online information.
Regardless of whether information systems are available, there still is a responsibility for staff members and managers to document decisions during incidents. Support systems may make this process easier and more adequate.
There is a possibility that one experienced group member may have a powerful positive influence on the results. This and other group dynamic aspects were taken into consideration in the design and analysis of this study.
As previously mentioned, staff procedure skills are of lesser importance if they are not related to actual results from the management. Future studies may indicate the relevance of the indicators tested in this paper. When indicators are tested during real incidents, it could result in better knowledge in disaster management, and hopefully, to a better patient outcome-the most important performance indicator.
Conclusions
It is possible to measure the staff procedure skills of management groups during simulations. By using performance indicators, it is possible to determine the strong and weak parts of staff procedure skills as well as improvements after a second training session. Future studies may demonstrate the relationship of staff procedure skills and the capability to make correct and timely decisions during major incidents and disasters. Better information systems may lead to the improvement of the shortcomings detected in this study.
